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1, INTRODUCTION

ACODAC deployment No. 33 was made near Bermuda on Cruise 1V,

Leg 4 of the R/V Chain on November 12, 1974 in 4030 meters of water.
Westinghouse Electric Corporation (/%)) prepared a set of cable sections,
hydrophones arni circuits for this deployment. Ambient noise measurements
were recorded at frequencies from 10 Hz to 600 Hz. Five WX-VERAY-3
hydrophones were mounted o¢n a vertical cable as shown in Fig. 1. These
hydrophones have a self noise level below the lower Wenz sea state noise
curve,” and have a low sensitivity tr acceleration, -58 dBV/mg or better.
These small, ~wugged, winchable hydrophones shown in Fig. 2 have been

described in detail in earlier reports.l’z’s’4

In preparation for this deployment the sensitivity of the
hydrophones to 4.5 Hz strumming frequencies was reduced by at least
15 d8, Hvdrophones were calibrated as a function of static pressure so
that a proper sensitivity value is available for any depth at which the
unit is used.
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Depths
Wm Ocean Surface
Buov
Wire Rone 500'
Clevisg
Cable A 50!
540 m Hyd. #1
Cable C 4000
1760 m Ryd, #2
Cable B 2000
2370 = Hyd., #3 )
1
Coupler Cable K 500
Cable I 1000'
2825 m Hvd., #4 ()
Cable E 1000’
Counler
Cable L 2500'
3830 m Hvd.
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2. HYDROPHONES

The pairs of split couplers that provide mechanical coupling to

the cable at each end of the hydrophones were machined to a larger inside _i
diameter to eliminate pinching the molded polyurethane connectors. Some '
of the amplifiers were rebuilt using a metal encapsulation for each semi-
conductor element. The design of these units is shown in Fig. 3. The
leads were brought out through holes in a micarta disk and the unit was
sealed with epoxy. An extra lead was brought out to an eighth pin on

the male connector so that the preamp can be tested electrically without

any acoustic signal.

The hydrophones used in this deployment were calibrated by the
Naval Research LaboratoryS to obtain sensitivity as a function of frequency
and static pressure. The frequency respouse of each unit at 2°C and
55 MP3 pressure is given in Figs. 4 through 8. The 100 Hz gensitivity
at 2°C is plotted as a function of static pressure in Figs. 9 through 13.
Table 1 lists the 100 Hz sensitivities of the five hydrophones used a%
a temperature of 2°C,
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3. CIRCUITS

A preamplifier circuit is potted in polyurethane at one end
of each hydrophone and is protected by the split coupler that also
protects the electrical connector, A power converter unit and five
termination amplifiers for the five hydrophones are enclosed in an
aluminum chassis  which is mounted inside the sphere containing the
magnetic tape recorder.

3.1 Preamplifiers

Some new preamplifier units were built which used semiconductors.
A 100 ohm'resistor, R8, was inserted in series with the hydrophotie line
as shown in the new schematic, Fig. 14. An eighth pin was added to the
male end of the hydrophone and a lead was bhrought out from the common
line between R8 and the hydrophone cylinder so that the gain of the
amplifier can be checked electrically. An a.c. voltage of 100 Hz applied
across R8 is amplified by a factor of 100 by the combined preamplifier
and termination amplitier units. |

The original hydrophones with their associated amplifiers had
a flat frequency response from 10 Hz to 1000 Hz as shown in Fig. 15.
The peaked response at about 4 Hz vas considered undesirable because
cable strumming might saturate the amplifiers, Consequently, the
preamp units were modified by a proper choice of Ril and in gome unite
by adding C2. As a result all the new amplifiers built had a gain at
4.5 Hz that was at leust 10 dB less than the response at 50 Hz. See
Figs. 4 through 8. The method of choosing Rll-is given in Note 2 of
Fig. 4.
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3.2 Termination Amplifiers

The termination amplifiers used in this deployment, Fig. 16,
wvere similar to the units us2d in earlier deployments except that the
values of Rl and R2 were changed to those values given in Fig. 17 so
that with the ccoble lengths given in Fig. 18, the d.c. voltage'on all
prear.»s were squal and the a.c. termination load seen by all preamps
were also equal.

The array wiring dlagram is given in Fig. 18. The symbols
H1l through H5 repreaeht the hydrophones and associated preamps. The
termination amplifiers are designated as Al through A5. Inmput and out-
pui. !2ads from the termination amplifiers were ccexial line to minimize
crosstalk and noise,

Capaciter C3 was added to roil-off the termination amplifier
frequency response in uvcder to attenuate the 20 kHz ripple voltage and
converter noise injected into the amplifier from the +45 V line through
Ll arnd R2. The negative side of capacitor (1 was returned to poimt A
rather than ground 3o that the Cl caitging current would not flow through
current sampling resistor K8 in the power converter. This eliminates
the poasibilicy of converter shutdown immediately after start-up due
to sensing of this currems.

3.3 Power Convertar

A block disgram of rhe codified power ceaverter unit i{s given
in Fig. 19. This unit derives itz pover from tho +12 V battery voltage
which can vary from 14.5 V <hen the batteries are fully charged down
20 10.5 V vhen discharged. A r&g&la;ed output valtage of #45 V is
provided for the tersination aspiifiers which each draw 14 ma of curcent.
The regulator cutput voltage was reduced froa 10.5 to 9.6 voles., The
regulator unit vas coapletely redesigned in order to elimdcate ite
oscillatory behavior of the previous design. The new civcuit is givea
in Fig. 20. ' '

The converter gvercurrent shutdowm circult wvas redesigred as

shoun in Fig. 21 to eliainate the possibiliity of shutdown immedistelv

after start-up.



191331duy uotaeuiwIdl - 91 14

(261 1) Sy Snt- 230 S0) BINCT 2SNCE YUY JPNR CORPO I Y

TQ $uh)
‘20HEVL # 'BMQ “(0SIH) Sapip m we20% 80 B

ZHO0E VRGP T QIUE NN T IF

80 2T~ €L61 ABY U) SaN|PA pUNSESYY  “INjeA
e 136 0) 01UANAg F SIuDr 10 SUNS UCHRIQHTED
AN "GP 0SI ZH Q0L R AUR AP 6 G S ZH 009

e D PAILINIEI0S ZH N £ '] 1@ 9) V04 BPE~)
Kauanleaj Jaulo) ‘gp 10 Inoqe AQ 24 OOE 10 Ajtag)
. ~ISUaS L} SAONPRS I PUN LCHEIQHED OPURLD
} Y UL UIsSWE U SEM ] 50U JIPIAUGD
i THNOZ 0 1303] 3Py 0) pappe sem €2 soysede)

"$Ubud) 21geI Ag pautwIIRp IR 2y F 1Y
‘%6 T IINIYPD Wl T AU, PORRW SIOISISA 1Y

N
cowmy - Yo (dwensd yitw uieb 5198 vy

- 21 -

KO O ,
, : 12
Eamsncgenuuuﬁms:c.ﬁa i\llw

CICRCAS)

TV T




11:/1800°

&
R@ sptey

Kourgr = }-3671000

Fig. il - Resistance Values of Cables and of Hesistances
Rl and R2 ia Termination Ampiificrs




et

Pin Numbers on Hydrophones and Cables
7 1 2 3 4 5 6 .ables

e

oane
Bz

k]
W, §

PR

4000 ft

ARSI

greareaony
Gt 1

PRy
PR

N

2000 ft

ey

g7 At

A—

L
i
i
i

[

1500 ft

ERIRY NN e Tt Y

[RPE L TR

o amarerts

3500 ft

270 ft

Break-awav cable

RPM Connector

)

@D Termination
Shut- - L Amplifiers
Down
Clrouit
Tape Recorder
) Fig. 18 - Array Wiring Diagram

- 23 -




.ili....s.l - .:}7;4 R, s - e
ol e oo e b 4 L e e ) L. Vet

weadefq }O0TH I9312AU0) Jomod (- - 61 “BT4

o |eubis 105U3S
| 3ouepad W] MO ®—1asuepadw] mo —
l# Uid , . HN241)
leubis 30
TUS1IN7 3AISS3IX] gl |
*BW 0z 3Inoqe juaxansy diag .ho«umm«ma . \_mz:arw_% ,‘Om\.—«upwouu EC?W /
{sauoydoapiy jo jesd jeuoijeiadQ :
Xaqunu X STTW 4T 330 Sigesta 1
ST 3ua1and TewIoy) < w_
A Jjojeinbay 3
. NS e 191)1108Y |e— JBUWI0} 1w iAWY |a JOICUQIA j-w—f 3POIQ M
as+ |1 ssed 07 3bpiig -sues) Jamod -ynw | A9 asusz
; vmumﬁswwm !
A9 6+ .
L ] 1ojeinbay

&
32

oy
¥

S9FI933eq uwWOoxy

ASYT Ol gOlF

poevess

LR T SR




12339AU0) I9Mod 103 Iojeindsy - gz °SBTd

e

S 333NIVV NOLLYNING DL ONY dY - Tad ANITYYND NO/IYYEITVYD kaZN -

GINIGWNOT BHL AR 0ot AR OJIdMdWY .
7ONVYO v ou _
H

Q
W
Q

K -] 4.:2, a8 S50UIY FOYLIOA OV NY @ o—
CISYD WHNIWNIVY
NI GQZSNOH FYV S LIS ANV SYOLSISNWYL L
‘FJoouq Wirin IQONLINND VST 1O 9
.w%ﬁ.ﬁwww% NOBY YD %S Mb/ FaV 21 -64 S
‘GILON
FSIMITHNLO SST TN SYOLS IS M 8/ QO&
WLYLIFTITA NO WTTS TVLIW %! 34V BY-1¥ ¥
‘SY¥OLIDWIVD &7 IINLITONOW TV 2317 €
SHOLSISITY NOGYYI %S M/l OML
DNISN FNTVA SIHL Y INVYW QNVY 3DNV
LSISIY LOJ FHL FYNSVYIW "ISNOISIY SIHL
NIVLEO 0L QIAAY 6 LSAW 2D Syild -
“THWY IWOS NI ‘801 NwvHl FYOW ON AH ZHO!
P NMOQ ST HIIHM FSNOTFSIY (QINVIS NON)
IVIS YNIVLIQO OL LOd IHL LSNIQV "ZH 1 OL
ZH OO WOWS ADNINOIYL TVYNOITS LNINIT
FHL SFIMS QNY FJOISOTITIISO NY HIIM LS NSl
SSONIY FOVLTIOA FHL FAMISEHO &0UT Y
~OWIVD 4795000 ¥ HITM SIIVIS NI &0
ASISIY VNI ¥ HONOYHL WNOIS LNSNI NV
ATddVY ONVY 11y YOS LOS UWS ¥ LY¥ISNL 2
INSGNT FHL SSOYIVY ¥OLIDVIVYI AN 1 ¥ HLIM
LY SSOYIY DOAG NIWLEO OL 21 LDF1IC O/
ANy Uwz2epd 135 ATIEVYOIWIL 1 rwenorg ¥
(SITLON O[L-)Qk Zr=)

NOWWOD

R e T

-

INOHIOYAAH

i in i el

TYn~N9IS ALnoNT

- 25 =

I
©
%

!
s
2
a2

AL E R,

W ohnAh

¥ IMOT LNINT

AOE+

a0

ny

L

! i g Ficiszs SR e SN i SRR wisiws S Comiins s SRS oot SR inistner: RN ot SR A SR s m.\.vww foiy E32% Fag R 3




7.3 o

)

A,
R

oVaoov ao3z 3rvn hﬂam:m Ismod - TZ 3714

%!
oITINT - k\“\%q
20

BIRYD
AvmAYIDIG
— 3 ™g oL
H AT -

JALS15A2 45AL

Syipra A
“a la

LoeINL

1995MN2
t¥2S

WIS ‘CTY

O3IY

o0r (ro1- amvnword Zoso by | wods
¥/ o TS I FS0iT0A |30 ity

Szy (ewirnint =

- : §rivrv . - !
o izzvel ey ©
~mZ 3l o~
 von 7 . AN -297 - '
. U -
JOLSISIY L5 Q\J\V [ X:2-4 % & o )
@ - 4 L 4 $9
wn Sy n:
VilNYL £rOS/ a1y o7 Wgir. ©OF ..h.v Hf
4Nz L%3L Ay G g9
STWY INOIuwIYIWST L OL ASPs 204 H 2
COC -0%p-§/22 FTNIXIHX I T60 1005 €7 G?w.wtv 22T nn? Jam
NI DOI» O 05 4
25-0 9158 9305 L0g Fanoxowyzs 1L FTOTNT oz ro]8izzne -
3 J BW
= 24 .“ (Rote  ArIvrimon)
Fnoor o fabod WOLEINOIW WouS
£2 Lo BRIPN 1y
T L= IO OLTOA FAIUSOS
STE-QS 20 ~dFOVI TIOD LOS IFNIxOAFIA @B 20T 17
* BINVYD AVYMY mYand
3 A9 L rvia SHY QNneaD (dde.dd I 553U FENLNy LSTL BrViLD>INIVOD INOLYT
TUNOT ¥ ROVLY MOUIGNOD AVYMY AV3RR ¥ FINANS o1 7S LIV AISINE B FTMAr OL HIMO AT USTL VI F
TRMOG ANKS QTOOHRS LN ANY JOLSISA® Twoo ‘TIFLON FSIMIIHLO SSITINN WNTOLNYL
Y HUA LNONS AUNDIRBOD 4 A0 Ny DISTOWIS 0L "SL10h S 3e ASE FHv SWOLIDOAD OTZIFrTod T T
QICORS FDVLI) ‘AVCY ANCHIOBAAN JuNINWIS CL o9y Ly V.QM&O? FISUANINIO
VAHPIW LWMP VOOM v ADINNGT G FLIOINNGD FIGYD ON HiIM b F$INNN %S 3 .3ﬂ FOU SWOLSISTY TW 7

s suo




o T PO
3 ‘r B R

2

L ot remanny

v

pearscsatrh
X

4. CABLES AND CONNECTORS

{
{ The cables prepared for this deployment are shown in Fig. 1,
Cable sections K and I were connected together with a coupler unit to

3 obtain a 1500 ft distance between hvdrophones #3 and #4. Cable sections

E and L were coupled to provide 3500 ft separation between hydrophones
i? ' #4 and #5. The cable wiring diagram is given in Fig. 18, 1In spite of
extensive tests of connectors prior to deployment there was evidence
;g that three of the twelve connectors leaked during deployment. These
b had a blue-green deposit on the pins which had a positive d.c. potential

of 38 V during operation. These were the male connectors that were

s

molded onto the lower ends of hydrophones #2, #3, and #4, as shown in

Fig. 22. There was no damage to the polyurethane or to the pins.

The connector geometry 1s shown in Fig. 23, The first connectors
' - made by Ex-Con for *¥) had a space "S" berind the connector to be free
i flooded with water. On the first deployment some of these spaces failed

to f11l with water and the connector was badlv deforned. This problem
i was corrected by drilling two holes "H" into this volume so water could
r easily fi11l the space and provide an axial for:ze on the connector when
b it was Jdapiovyed in the ocean. The Ex-Con Corporation,who molded these
connectors, felt there was less danger of water leaking into the back of
the connector if the space "S" was completely filled with polvurethane
duri‘ng connector potting, so this was done, This gives a much longer

bonding length for the seven wires but it does not give the connector

much freedom to move axially once the metal split coupler is in

place. In the hydrophone pressure tests at Pittsburgh and at Orlando,
no leakage occurred but no split couplers were used. When a split
coupler is employed it rigidly positions the metal portion of the hydro-
phone relative to the metal cable termination. If either the male or

female molded polyurethane connectors are not accurately molded, then
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the two flat surfaces at the face of the connectors may not be parallel
or may not be in intimate contact. If the connector is not flexible
enough so that the two halves can be pushed together by water pressure,
then at great depths a little water may force its way past the "O" ring
and into the region "A" of Fig. 23. This small amount of water draws
only a small current but the electrolysis of the water generates a
fluctuating signal that produces noise at the output of the termination
amplifier. Possibly a heavy layer of silicone grease in the "A" region
will cure this leakage problem. However, when new connectors are molded
they should be made with a region "S" which can readily fill with sea

water to exert an axial force on the two halves of the connector.

5. FLOATS

The array was deployed near Bermuda where the bottom depth
was 4030 meters. The array was held upright by a large spherical float
that was capable of withstanding the 3.7 MPa pressure at a depth of
370 m. This unit has a buoyancy of 1100 lbs, Pairs of 17 inch glass
floats were chosen so as to provide a tension that varied from 874 lbs
at the bottom of the array to 1100 lbs at the top of the array. See
Table 2. The last column of this table gives the tension at each
hydrophone after the AMF was released and the top float was on the
surface of the ocean. The tension along the array varied from 80 lbs
at the bottom to 306 lbs at the top. The float spacings are given in

the Appendix.
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6. TESTS

Tests were performed at eight locations in preparation for

this deployment.

6.1 Pittsburgh Tests

All hydrophone units were pressure cycled in oil in the equip-
ment shown in Figs. 24 and 25 at the Westinghouse Research Laboratories
in Pittsburgh, Pa. The pressure was increased linearly over a 15 minute
period up to 65 MPa (10,000 psi) and then decreased linearly at the
same rate back to 0.65 MPa pressure. The pressure cylinder was encased
in styrofoam and cooled to 4°C with liquid nitrogen. The units were
cycled ten times before being sent to NRL for calibration.

After modification of the power converter unit was completed,
the unit was tested with a load resistor of 600 ohms. The battery

voltage was varied from 10.5 to 14,5 volts and the +45 volts remained

unchanged. To simulate overload conditions a 200 ohm resistor was
placed across the 600 ohm resistor. This caused the unit to shut down.
To simulate opening of the break awayv cable during retrieval of the
array, a 20 kil resistor was placed between ground and pin 7. Thic
caused the unit to shut off, so the veltage on the cables terminals
would be reduced to zero. The spare unit was then wodified and tested
in a similar manner.

After resistors Rl and R2 in the five termination amplifiers
vere chauged to the values appropriste for the Sermuda arrav cable
lengths, the units were each tested to be certain the overall gain
vas 40.0 d8. The spare unit vas also modified and tested in the same
vay .
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6.2 Annapolis Tests

In order to check out the connector modifications that were
sade by Ex-Con Corp., a sample connector with a new split coupler
diameter was sent to the Wastinghouse Ordnance Division at Annapolis, Md.
vhere pressure tests werc made. This connector is illustrated in Fig. 26.
The pressure was cycled to 55 MPa at 22°C and the resistance between
teruinals was measured. There was no evidence of water leakage. The
constraint of a split coupler was simulated by a pair of aluminum blocks
which bolt together and clamp the male and female ends of the conmector.

6.3 Orlando Tests

Fifteen transducer assemblies were sent to the Naval Research
Laboratory at Orlando, Florida for calibratiomn. Sensitivity measurements
were made at static pressures from 0.7 to 55.1 MPa over a frequency range

“from 2 Kz to 1000 Hz, Tests were conducted at 2°C and 22°C, The results

are tabulated in reference 5. Data for the five transducers used in
this deployment has been graphed in Figs. 4 through 13. These units
each exhibit a linear variation in sensitivity with pressure so that a
precise value of sensitivity requires a knovledge of the deployzent
depth of each hydrophone. Table 1 gives the appropriate sensitivities
for each of the units at the actual deployment depth. The frequency
response on all five units i3 substantially flat from 10 Hz to 600 He.
The response at 4.5 Hz is dowm at least 10 d8 from the aidrange value
so the sersitivity to strumming is such less than that of the original
WX=VERAY hydrophones. ‘ ‘

6.4 Jupiter Tests

Some tests wore carcied out at the Ex-Con Corp. facilities
in Jupiter, Florida. The cables that had been uked on earlier deploy~-
ments vere inspected for cable damage aud impedsnce seasuraments were
wade betwveen vires and betveen cach wire aend the steel cable strands.
After the old cables had been oodified dy Ex-Con Corp. for the Bersuda
deployment, they vere again tested for leskage resistance at a d.c.

-3 -




Fig., 26 - Alumiausm Fisture Used te Test the Fleetrieal Connectay Ddnipn
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i} potential of 500 volts. To check out the entire array all of the reels
containing cables to be used were placed in a circle, the five hydro-
g phones were attached and all of the split couplers bolted in place.
Each of the hydrophones was immersed in a container of water for eight
3 hours and acoustic tests of the entire array were then made using the
- @5 termination unit which consists of a power converter and five termina-
} tion amplifiers. An acoustic source at 2360 Hz was used which could be
,} immersed in the water container. A 320 Hz source driving a loudspeaker
in air was also used. There was no significant difference in the
j performance of the units due to the water immersion and no evidence

of water was found in the connectors when the hydrophones were removed.

o
S

6.5 Hollywood

Since the cables bhad been stored outdoors in Florida for
18 months following an eerlier deployment, it was considered desirable

L to test all of the cables in water, The six cable reels were taken to

a boat elevator in Hollywood where they were immérsed overnight in

three meters of ocean water with the connectors all supported by ropes

K1
5
'
i
H
i
¥

out of the water. Then impedance measurements were made between all

seven conductors and between the steel strands and each conductor. All
. ' resistances measured greater than 1000 megohms. TlL2 cable reels were
loaded onto a truck and driven to Miami, Florida where they were placed
aboard the R/V Chain.

R et ol e S L e

6.6 St, George's Harbor

While the R/V Chain was moored in the harbor at Bermuda, all
but one of the six reels of cable were rewound onto wooden reels in
such a way that the male or bottom end of each cable was on the ocutside
of the reel and the female or top end of the cable was on the inside of
the reel, When the cable sections were later transferred to the trawl

winches, the outside end was the upper (female) end of the cable.

The cables were lashe? into place around the base of the hydraulic

“ o crans located on the #1 deck, The hydrophones were connected between cables

) o ' - 37 -
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and the bottom cable was attached to the (¥) termination unit. An
acoustic signal from the portable acoustic test unit described in the
Phase II report was used to check each of the hydrophones mounted between
the cable sections, This unit has a calibrated pickup transducer mounted
near the speaker that has a gensitivity of -138 dB re 1 V/uPa. The

measured sensitivity in air of the five units was as follows:

Sensitivity
Liydrophone - ® in air
Location - : Number d8 re 1 V/ Pa
#1  top 2;; s AL7 -;?;3: i ¢ﬁ -148
#2 - T a9 S 1
#3 ) LA - E

The lower sensitivity of Al9 was attributed to ‘the presence of an air

 bubble in the oiilsurroundipg the ceramic cylinder. When deployed such a

bubble will be desolved in~the oil and will not degrade the performance
of the hydrophone. | o \

6.7 R/V Chain, Leg & -

After the ship was underway, all hydrdphone units were checked
electrically by connecting a signal between the shell and the #G'pin.
This input signal was coupled to the input stage of the preamplifier
through the capacity that exists between the metal hydrophone case and
the electrodes of the ceramic cylinder. The ouiput voltage from the
termination amplifier was measured, The table below gives the ratio of

these two voltages.
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Hydrophone Vout

Location Number vin
i A7 1.10
#2 Al9 1.00
#3 A5 1.05
#4 A21 0.90
#5 A23 0.87

A On November 11, the record power module unit (RPM) became
available, The (¥) termination box was mounted. All five hydrophones

were attached between the cables which remained on the wooden reels.

A 243 Hz signal from the portable acoustic test unit was used to check
-~ each hydrophone, The output signals from each were as follows:

Hydrophone
- . Output
Location - Number Voltage
#o A .364
#2 ‘ Al9 , .546
#3 : A5 ' .558
#h - TA21 ’ R
#5 A3 . .558.

Next the ") termination amplifier outputs were connected to the five .
amplifiers in the RPM unit, With 120 Hz anplied to the speaker the
voltage at the input to the magnetic head driver amplifier was measured

when the speaker was placed in proximity to each hvdrophone. The

results are given as follows:

- 39 -




Hydrophone
Location Number Voltage
#1 Al7 .300
{#2 Al9 490
#3 A5 .500
4 A21 .463
#5 A23 .500

After the entire array was in the water, but before the RPM
unit was put into the water, a last check was made, Strong signals were
received from locations 1, 4, and 5, and somewhat weaker signals from
locations 2 and 3, The stronger signals near the #1 unit were expected
because that unit was near the large top float. Units 4 and 5 were
close to the ship and could be expected to pick up ship noise. Both
Dave Bitterman and Jess Stanbrough said that these signal levels were
what they normally received with that type of array before the anchor

was released,

6.8 R/V Chain, Leg 5

After retrieval of the array on November 14, 1974, the five
hydrophones were tested in air at 243 Hz using the portable acoustic
test unit to check their sensitivities. Next an electrical signal was
introduced between the hydrophone shell and the power converter ground
point and the output voltage measured. The results of these two tests

are given below,

Sensitivity \ ¢
Hydrophone in air vou
Location Number dB re 1V/ Pa in
#1 Al7 ~147.8 1.15
##2 Al9 -145.9 1.04
#3 A5 =145.0 1.08
#4 A2l -146.3 0.88
#5 A23 -145.8 0.88
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Note that the measured sensitivity of unit A19 in air is about 12 dB
greater than it was before deployment. The assumed air bubble mentioned
in Section 6.6 evidently desolved in the o0il during deployment as
expected, The measured sensitivity of the other four units agreed
within 3 dB of their previous values. Ship noise and variations in
transducer positions make it difficult to reproduce on deck acoustic

sensitivity measurements to an accuracy better than +3 dB.

7. DEPLOYMENT OF ARRAY

The array was deployed from the R/V Chain near Bermuda
November 12, 1974 in 4030 meters of water at 32° 24.86 N, 64° 16.7'W.
Deployment required 4 hours 58 minutes, exciusive of time lost due to
a winch repair. The array was launched in three sections and so some
time was lost in attaching two hydrophones and in winding a 270 ft cable
section from a wooden reel onto the trawl winch., The winch was stopped
about 90 seconds to attach each of the 20 pairs of floats. A deployment
time breakdown follows:

Reeling out 3610 m of cable 122 minutes
Attaching 20 float pairs 30 minutes
Winding 82 m of cable on winch 18 minutes
Attaching two hydrophones 24 minutes
Deploying anchor and RPM 104 minutes

Total 298 minutes

If a winch the size of the one on the North Seal had been
available, all of the array could have been placed on the winch and the
deplcyment time would have been reduced by 42 minutes. If the cable was
neutrally buoyant so that no floats were required along the length, this
would have saved another 30 minutes, The line was reeled out at a rate

of approximately 30 meters per minute,
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8. RETRIEVAL OF ARRAY

The array was retrieved on November 14, 1974 after being in
the ocean 59 hours and 42 minutes., The RPM unit was retrieved first in
2.5 hours. The top float and then the array were retrieved in 3.3 hours
for a total retrieval time of 5.7 hours. There was evidence that a
small amount of water had leaked into three of the twelve Ex-Con

connectors. This problem is discussed in detail in section §.

9. RECORDED DATA

The magnetic tape obtained on this deployment has not yet been
processed, However, the preliminary one-third octave record made at
100 Hz indicates that the leakage into the three connectors generated
sufficient noise to mask the signals from the top four hydrophones.
The signal from the bottom hydrophone appears to be satisfactory over
most of the time that the array was in the ocean., Unfortunately,
because of the unavailability of a second array, a comparison of the
data from this hydrophone with one under similar sea noise conditions
is difficult if not impossible at this time. Had the deployment been
in an area where previous measurements had been taken, some sort of
comparison could be made. It will be instructive to determine the
increase in recorded noise level as the ship approached the array for
recovery. This noise should be similar to that achieved om other
deployments of the same depth unless the ship noise was reinforced by
reflections from a different bottom geometry.
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10. CONCLUSICNS

The deployment demonstrated the feasibility of a vertical
array using type Vector 738P armored well logging cable containing
hydrophones mounted between cable sections. The array was easily
deployed from two trawl winches and wound onto these same winches on
recovery., Some of the Ex-Con connectors leaked water. This appears
to be due to a small air space that exists between the face of the
two connectors when they are clarped with a split coupler. A more
liberal application of Silicone grease in this region should cure this
problem. Before the next deployment of thils arrav, it would be wise
to suspend the array in deep water to be certain that the electrical
connectors do not leak. The noise data obtained by the bottom hvdro-
phones should be compared with any records that have been made in a
gimilar location and debth, The hydrophones with the new preamplifiers
using pressurized encapsulation of the semiconductor components proved
to be satisfactory.
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APPENDIX
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DEPARTMENT OF THE NAVY

OFFICE OF NAVAL RESEARCH
875 NORTH RANDOLPH STREET
SUITE 1425
ARLINGTON VA 22203-1995

IN REPLY REFER TO:

5510/1
Ser 3210A/011/06
31 Jan 06

MEMORANDUM FOR DISTRIBUTION LIST

Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

Ref: (a) SECNAVINST 5510.36
Encl: (1) List of DECLASSIFIED LRAPP Documents

1. In accordance with reference (a), a declassification review has been conducted on a
number of classified LRAPP documents.

2. The LRAPP documents listed in enclosure (1) have been downgraded to
UNCLASSIFIED and have been approved for public release. These documents should
be remarked as follows:

Classification changed to UNCLASSIFIED by authority of the Chief of Naval
Operations (N772) letter N772A/6U875630, 20 January 2006.

DISTRIBUTION STATEMENT A: Approved for Public Release; Distribution is
unlimited.

3. Questions may be directed to the undersigned on (703) 696-4619, DSN 426-4619.

R.F X,
BRIAN LINK
By direction



Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

DISTRIBUTION LIST:
NAVOCEANO (Code N121LC — Jaime Ratliff)
NRL Washington (Code 5596.3 — Mary Templeman)
PEO LMW Det San Diego (PMS 181)
DTIC-OCQ (Larry Downing)
ARL, U of Texas
Blue Sea Corporation (Dr.Roy Gaul)
ONR 32B (CAPT Paul Stewart)
ONR 3210A (Dr. Ellen Livingston)
APL, U of Washington
APL, Johns Hopkins University
ARL, Penn State University
MPL of Scripps Institution of Oceanography
WHOI
NAVSEA
NAVAIR
NUWC
SAIC
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